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Executive Summary
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wettest seasons ever experiencedhis dramatic swing highlights what research suggests will become a
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to withstandthe effects of climate change Ei NBYS& KI @S | t 6 @4 RdsdaktSR / | f
tells us that climate change will exacerbate those natural swiAgieady we are experiencing rising

average temperatures, shrinking mountain snowpack, warmamss, and higher sea level.we do
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Governmentneedsboth a sound fiscal foundation and an aggressive commitmeattion based on

best available science to talon the permanence and magnitude of these changesvernor Edmund

G. BrownJr. and the California State Legislature have responded resolutely, balancing the budget from
the worst economic recession of our timenacting historic funding programs to lgss and

modernize state water, transportation, and energy infrastructumed funding a worldeading scientific
understanding of how climate change will impact the state.

The Governor and the Legislature have also made climate change adaptatical t@igiovernment

planning, investment, and public outreach. Statutes and executive orders have launched multiple State
led efforts to foster change throughout state and local government. By2®id, these efforts will be
supported by the most comprehsive and localized scientific understanding of climate change to date
through the completion of th&ourth Climate Change Assessment and the over 50 different peer
reviewed studies it will contain.

This documentSafeguarding California Plan: 2017 Uggdds a programmatic survey across state

government of what California is doing to respond to climate change, what needs to be done, and how

we will achieve those goal§.he hundreds of actions and recommendatitieged herewere developed

through the gientific and policy expertise of staff from 27 state agencigse plaropens with

2SN NOKAY3 a0GN)rGS3IASa NBO2YYSYRSR o6& UKS /IfAF2N
agency on climate change adaptatiofihe document then outlines ongoingtans and coseffective

and achievable next steppis make California more resilient to climate charagoss ten different policy

areas Ths roadmapalso providea transparent and accountable tool for the public to evaluate the
{GFrGSQa LINRPINBaao

The 2017 Updateshould move California toward a state of preparedness in which:

1 People and communities respond to changing conditions, shocks, and stresses in a manner that
minimizes risks to public health and safety while maximizing equity and protectibe afost
vulnerable so that theganthrive despite climate change;

Built infrastructure systems continue to provide critical services;

Natural systems adjust and function in the midst of climate chaage

Government managers at all levels take climetteange adaptation into account in all aspects of
their work.
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Introduction

Globally, California leads in efforts to avoid the worst effects of climate change by reducing greenhouse

gas emissionsThe State has committed to fight climate change atgbbnational level as a founder of

the Under2 Coalitiorg a global pact among cities, states and countries to limit the increase in global

average temperatures to below 2 degrees Celsius, the level of potentially catastrophic consequences.

Under the leadeship of Governor Brown, California established the most ambitious greenhouse gas
SYAaaArzy NBRdAOGA2Y GFNBSGa Ay b2NIK ' YSNRAOF FyR i
pollutants. These actions build on landmark legislation the Goveigoed in October 2015 to
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efficiency savings in California buildings2 SN} 2 NJ . N2 gy |t a2 KlFa O2YYAGGSH
petroleum use in cars and trlks by up to 50 percent within the next 15 years; making heating and

transportation fuels cleaner; and managing farm and rangelands, forests and wetlands to maximize

carbon storage.

Still, the impacts of climate change are already being felt in Califantdare disproportionately
AYLI OGAy3a GKS _a aras QéThefeﬁ:éel@ratiﬁ'igjmtqfoécmﬂram thangd iiRthidgdzt | G A 2
centurywillf A1 St & SEOSSR GKI G SELISNARSypasRilleans Altebdy A T2 Ny

these changes have rendst unreliable our 117 years of weathezlated recordkeeping as a state.

V&
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The California Natural Resources Agencylédthea (i | G S Qa O fadaptdtich Stra®dy bincd S

2008. The! 3 S y Z@9alifornia Adaptation Strategyas the first comprehensive document that

Of SINIe& SELXIFAYSR GKS &idl S Qa&hugdletlspididndthatstaie A S& (2
government shold take to reduce those risks.
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adaptation strategy with the 2014 docume8ifequardindCalifornia: Reducing Climate Rialso known

as theSafeguarding Californidlan The 2014 plan provided more complex information and an updated

hightlevel vision for how state government could aid adaptation across nine sedto2916, the State

relek & SliRpletnentation Action Plaigss G K G FdzNI KSNJ RS Af SRcagryy 32Ay 3 |
out the 2014Safeguarding CatifniaPlan

This 2017 update to th8afeguarding California Plésthe latest step in the iterative procest

adapting to climate changeDirected byAssemblyBill 1482 (GordonStatutes 0201516) to update the
aGrdsSQa FRIFELIGEFGAZ2Y aGNYGS3e SOSNE GKNBS &SINm:Z (K
state agencies to assemble a roadmap for adaptation action. This drafi@sanibesvhatthe State

has done and will do in the coming years to protect California from the impacts of climate change.



http://resources.ca.gov/docs/climate/Statewide_Adaptation_Strategy.pdf
http://resources.ca.gov/docs/climate/Final_Safeguarding_CA_Plan_July_31_2014.pdf
http://resources.ca.gov/docs/climate/safeguarding/Safeguarding%20California-Implementation%20Action%20Plans.pdf
https://leginfo.legislature.ca.gov/faces/billTextClient.xhtml?bill_id=201520160AB1482

Eight Years of Safeguarding California

¢CKAA LlzofAO O2YYSyYyid RNIFG NBLINBaSydaa (K
strategy for state government to address the impacts of climate change. Each plan has |
different objectives and focuses, as seen below.

2009 California Adaptation Strategy
9 Overview of climate science and statewide haziaaded climate assessment
9 Fourcomprehensive statewide adaptation strategies
9 Vulnerability assessments aadaptation strategies fosevensectors

2014 Safeguarding California: Reducing Climate Risk plan
i Update information on climate science
9 New information on vulnerabilities and activities fuine sectors
I Update general policy recommendations

2016 Safeguarding Gfdrnia Implementation Action Plans
1 Highlevel vulnerability assessments and overview of recommendations from 201«
plan
i Explanation of ongoing actions and next steps implemerbitrecommendations
T ' RRAGAZ2Y 2F a[FYyR &S FyR /2YYdzyAde

Safequarding California Plan: 2017 Update
I Updateof comprehensive statewide adaptation strategies and relevant
implementation actions
1 New frameworkio better integratesectors and link ongoingsearch to state
adaptation action
Update highlevel recommendations for all0 sectors
Outline annual reporting structure for next steps and adaptation astio
Increase focus on vulnerable populations, environmental justice concerns, and
equity
9 Propose onceptualmetricsto track and measure climate impacts and the
adaptation responses of state government over time

E R


http://resources.ca.gov/docs/climate/Statewide_Adaptation_Strategy.pdf
http://resources.ca.gov/docs/climate/Final_Safeguarding_CA_Plan_July_31_2014.pdf
http://resources.ca.gov/docs/climate/safeguarding/Safeguarding%20California-Implementation%20Action%20Plans.pdf
http://resources.ca.gov/climate/safeguarding

Visionand Organization

The first chater of this plan outline€omprehensive fate Strategiesto Safeguard CaliforniaThese
strategiesspanall levels of government and state agencies.

After, the plan is divided into two broad policy umbrellas: Social Systems and the Built Environment and
Natural and Managed Resource Systems. Within each of ttetegories, there arfive policy areas, for
a total of 10 different sectors, as pictured below:

Comprehensi
Strategi es t
Californi

Social Systems and the Buill Natural and Managed
Environment Resource Systems

— Emergency Management — Agriculture
— Energy — Biodiversity and Habitat
Land Use and Community
— — Forests
Development
— Public Health — Ocean and Coast
— Transportation — Water

Each of the 10 Sector Plans follows a similar format. First, they prelagimtevel Recommendations

which are broad categories of goatsguide action within each sector. Thiext Stepghat follow each
highlevel recommendation lay out objectives and strategies needed to achieve the recommendation.
Finally, each sector plan ends wilimgoing Actionsa summary otlimate adaptation projects and
programs already being implemented.



CaliforniaUses Climate Science for Action

California is a global leader in using, investingung, advancing scientific research to make proactive
climate tvange policy. Its efforts to understand and communicate how climate change will affect our
expansive and diverse state provide the foundation for state and local actions that make our
communities safer from climate threats. The State is investing inélxegeneration of cuttinggdge
research that will inform the policies and actions in this report; as our climate continues to change,
California will keep investing and utilizing the best available science to safeguard its people,
environment, and economy

In over a decade of statgponsored climate research, California has developed critical methods to
understand how climate change will impact different places in different ways, and to deliver that
information to planners and decision makeiResidentdiving in Modoc County face very different
challenges from climate change than those living in San Diego, so state government is providing
resources, conducting research, and designing programs for climate conditions appropriate for
individual communitieshrough itsFourth Climate Change Assessment

Recognizinghe complexity and diversity of climate change impacts around the stateS#fisguarding

California Plan2017 Updataeloes rot attempt to generalize this information. If you are interested in

f SENYAY3 Fo2dzi GKS glea GKFG /FfAFTHoasof A& | f NBFR
Climate Change NXrlLGlXdEniareport from the Office of Health Hazard Assessment presents 36
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CatAdapt.orgweb portal is at the forefront of resources for specific communities to understand how

climate change will raise temperatures and exacerbate extreme heat events, drought, snowpack loss,

wildfire, and coastal flooding.

California is constantly inmpving and expanding the body of science that informs policy and action, so it
also provides important guidance to local governments, state agencies, and communities on how to best
take action on evolving and increasingly sophisticated projections. Opeatizing climate

considerations in state government and planning for climate risks in local planning efforts is required by
law, so now state and local government can implement adaptation with more clarity and consistency.

2 KSYy [/ ATF2Nytd Change ASsesirhEinths published’ih the third quarter of 2018, it will
GFr1S GKS &dide &cBamplishdvedats in kliyhate research to a new level. Itsnes@wed
components will directly inform the hundreds of actions found in this documeniedisas summarize
new findings and key climate change information for regions around California.

Key Next Steps to Advance Climate Science

1 Continue to evaluate and update the Climate Change Research Plan, engaging a wide range of
state agencies to scopesearch that will directly inform adaptation policy advances.

1 Institutionalize and prepare for regular California Climate Change Assessments every four to five
years.

1 Secure dedicated funding and support for-Bdhpt.org to keep it updated:omprehensive, and
useful for decisionmakers and planners.

1 Ensure the use of common climate change projections for state and local government planning.


http://resources.ca.gov/climate/safeguarding/research/
https://oehha.ca.gov/climate-change/document/indicators-climate-change-california
https://oehha.ca.gov/climate-change/document/indicators-climate-change-california
http://cal-adapt.org/

Comprehensive State Strategies to Safeguard California

How We Got Here

The comprehensivstate adgtation strategies California state governmdmsdeveloped over time
reflect the many holistic statewide initiatives promoting climadaptation.

In the 2009 Califonia Adaptation Strategythe Natural Resources Agency presented four
Comprehensive State Adaptation Strategiesiddress across sectors:

Promotecomprehensivestate agencyadaptationplanning

Integrateland useplanning andclimate adaptationplanning
Improveemergencypreparedness andesponsecapacity forclimate changeimpacts

9ELJ YR |/ tlifmateEhargdfesdar@Bandcienceprograms andexpandpublicoutreach
of research tgolicy-makers andyeneralpublic.

PR

The2014Safequarding Ciibrnia: Reducing Climate Riglano | & S R A QrdsssectSr@Bayegias
on the 2009 framework:

1. All core functions of government must make the ri€lidifornians face from a changing climate
an integral part of their activities

2.t NEOARS NRa]l] NBRdzOGA2Y VYSIadaNBa. F2N / FfAFT2NYAL

Identify significant and sustainable funding sources for investments that reduce climate risks,

human loss, and disaster spending

Support continued climate research and data tools to inform policy and risk reduction activities

5. Maximize returns on investments by prioritizing projects that produce multiple benefits and
promote sustainable stewardshb¥ / I f AT2NY Al Qa4 NBaz2dzNDOSa

6. Prioritize climate risk communication, education, and outreach efforts to build understanding
among all Californians

7. Promote collaborative and iterative processes for crafting and refining climate risk management
strategies

w

H

These crossector strategies ultimately led © 2 @ S NJ/ 2 NApril MOBSExg@tde Order-80-15,
whichS YLK aAT SR F2dzNJ NBf I GSR LINAYOALX S& F2NJ GKS { Gl

1. Priority should be igen to actions that both build climate preparedness and reduce greenhouse
gas emissions

2. Where possible, flexible and adaptive approaches should be taken to prepare for uncertain
climate impacts

3. Actions should protect the state's most vulnerable populasi

Natural infrastructure solutions should be prioritized

»


http://resources.ca.gov/docs/climate/Statewide_Adaptation_Strategy.pdf
http://resources.ca.gov/docs/climate/Final_Safeguarding_CA_Plan_July_31_2014.pdf
https://www.gov.ca.gov/news.php?id=18938

In light of the 2009 and 2014 strategies and the related principl&xatutive Order-B0-15, this
chapter will focus omixupdated Comprehensive Sta#kdaptationStrategies

CAl. Consider climate change il aore functions of government

CA2. Partnerwitn/ I t AT2NY Al Qa Y24l @dz yqiNdaddfestientd? LIdzt | G A
through investments, planning, research, and education

CAS. Support continued climate researeimd data tools

CAA4. Identify significant and sustainable funding sources for investments that reduce climate
risks,harm to people and disaster spending

CAS. Prioritize natural infrastructure solutions, actions that both builithate preparedness
and reduce greenhouse gas emissions, amjegts that produce multiple benefits

CAG. Promote collaborativeadaptation processes with local and regional government
partners


https://www.gov.ca.gov/news.php?id=18938

Recommendation CA: Consider climate change in all core furans of
government

Incorporating climate impacts into all core functions of government ensures we protect people,
infrastructure,the economy, and nature from climate impacts and disrupting events. Preparation saves
lives and money.

The 2009 and 2014Ral LJG I GA 2y aGNI G6S3ASa NBO2YYSYRSR GKIFG |ff
alternatives that avoid significant new development in areas that cannot be adequately protected

(planning, permitting, development, and building) from flooding, wildfire and erodue to climate

OK | y Eh&fdllbwing executive and legislatively directadions have been taken to ensure these
recommendations are implemented.

Achievements, ongoing efforts, opportunities:

Executive Order B0-15: Requiring State Agencies tacorporatedimate Changelmpacts into
Planning andinfrastructure
Executive Order (EO}®-15, signedby Governor Browin April 2015, identifies several steps for
building aresilient California:
1. Preparation of Implementation Action Plans to identify the steps that will be taken to realize the
goals inSafeguarding California
2. Direction to all State agencies to consider climate change in all planning and investment,
including infrastructure investant.
3. Using full lifecycle cost accounting tools to evaluate infrastructure investments.
4, 1 OGiA2ya (2 LINRBGSOO GKS &adlFiSQa YvYzalh @dzZ ySNIofS
5. 5ANBOGA2Y (2 GKS D2@SNY2NRa& hFFAOS 2F tflyyAiy3
group toprovide state agencies with guidance on how to integrate climate change in planning
and investment

Technical Advisory Group and Guidance Document

TheTechnicalAdvisoryGroup was created to provide guidelines for state agencies to incorporate
climate risksnto policies, planning and investments. These guidelines outline planning and investment
principles to promote integrated climate action, foster equity and community resilience in coordination
with state, locd, andregional agencies, and prioritize agt®that utilize natural and green

infrastructure solutions and enhance and protect natural resources. The group that created the
guidelines was comprised of representatives from a majoristate agencies, departments, offices and
commissions of the exeative branchjn addition tomembers of the publicand representatives from

local and regional governments, ngovernmental organizations, and the private sector. Teéehhical
AdvisoryGroup worked to create the framework of the guidance document, whiteallergroupswere
tasked with creating more focused guidarmelife cycle cost accountindpcal, regional and state
collaboration built and natural infrastructurgclimate scenarigsequity and vulnerable communities;

and metrics. The Technical Adwuig Group Guidance Documemitovides guidance faachieving

resiliency across all agencies while allowing each agency the flexibility to identify which processes and
functions should be subject to this guidance and how the guidance should be best intedpiora

ongoing decision making.


https://www.gov.ca.gov/news.php?id=18938

Climate Adaptatio Legislation Signed into Laim 201516

1 AssemblyBill 2800(Quirk Chapter 580Statutes 0201516)requires the creation of a climate
safe infrastructure working group to examine how to integrate scientific data concerning
projected climate change impacts into state infrastructure engineering, including oversight,
investment, design, and construction.

AssemblyBill 1482(Gordon Chapter 603Statutes2015160 NXB |j dzA NB & dzLRF GAy 3 G K
adaptation strategySafeguarding Californjaverythree years.lt requires state agencies to
maximize specified objectives, including, promoting the use of climate adaptation strategy to
inform planning decisions and ensure that state investments consider climate change impacts,
as well as promote the use of naturafriastructure, as defined, when developing physical
infrastructure to address adaptation.

1 SenateBill 246 (Wieckowski Chapter 606Statutes201516) creates the Integrated Climate
Adaptation and Resilience Progrded byOPR to provide a venue for State, local, and regional
coordination on climate adaptation. This includes work on guidance, financing, and other
implementation activities.

1 SenateBill 379 (JacksonChaptet608, Statutes 0201516 requires cities and counties to include
climate adaptation and resiliency strategies in the sa@&gments of their general plans.

1 SenateBill 1000(Leyva, Chaptes87,Statutes 0201516) requires cities and counties to include
an environmental justie element in their general plan that identifies disadvantaged
communities within the areas covered by the general plan as well as policies and objectives to
reduce health risks in those communities.



https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201520160AB2800
https://leginfo.legislature.ca.gov/faces/billTextClient.xhtml?bill_id=201520160AB1482
https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201520160SB246
https://leginfo.legislature.ca.gov/faces/billTextClient.xhtml?bill_id=201520160SB379
https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201520160SB1000

Recommendation CR: Partner with / | £ A F 2 NJfulnkrébke poyRalbiis
to increaseequity andresilience through investments, planning, research, and
education

Climate change threatens the healthandw@IS Ay 3 2F / I ft AT2NY Al Q4 RAODSNHES
million people. The communities most vulneable to the impacts of climate changksaexperience

systemic differences in health status that are preventable and unfair. These vulnerable communities
include but are not limited towomen, racial or ethnic groups, leiwcome individuals and families,

individuals who are incarcerated and those who have been incarcerated, individuals with disabilities,
individuals with mental health conditions, children, youth and young adults, seniors, immigrants and
refugees, individuals who are limitdghglish profient (LEP), ankksbian,gay, bisexual transgender,

gueer, andguestioning communities, or combinations of these populations.

In many cases, vulnerability climate changés the result of the inequitable distribution of power and
resources, and resulht socieeconomic and living conditions. Because of existing inequities,
institutionalized racism or exclusion, people in these groups are often poor, and pecerdyes toa

lack of resources and economic and political power. Vulnerable populaileasften experience higher
rates of healthissuesand living conditions that may be affected by climate change, such as asthma or
cardiovascular disease, poor housing quabtyresidency in areas &igh risk of harm from sea level

rise, extreme heat, draght, wildfire, or poor air quality associated with climate changelnerable
populations often have less capacity to manage extreme weather events and adapt to a changing
climate.

Reducing disparities in employment, income, wealth, housing conditimtihealth,in addition to
prioritizing resources and investment to vulnerable communjiied t f KSf LJ NBRdzOS (G KSa
vulnerability to the impacts of climate change.

Decisions, plans and investments by agencies can help residents least aljpe with damage to their
homes, communitiesand physical and mental healtlrioritizing services, resources, training and jobs
can improve living standards, build avenues for meaningful participation in deaskimg and improve
resiliency.Robust enggement of vulnerable communitigaills different perspectives into government
decisionmaking, which leads tmore responsiv@ecisionsjncreased acceptance of decisions and
support for implementation. It is essential to give people a voice and powaractions that affect
their lives.

California Building Resilience Against Climate Effects (CalBRACE)

CalBRACE igpeogram funded by th&J.S. Center for Disease Control and Preverdicthe California
Department of Public Hedit Itprovidestools to help local health departments in California participate
in planning for the impacts of climate changéalBRACE seeks to improve living conditions
communities facing health inequities to reduce underlying vulnerability to climate charwgProject
developedClimate Change and Health Profile Reptwtsall 58 Californi@ounties, forecasting climate
impacts (i.e., extreme heat, sea level rise, wildfjrérought, and air quality) and health risksalso
developed vulnerability assessment reports for 11 counties, widightifieslocations and communities
vulnerable to climate impacts, to assist in prioritizing effective strategies for local andcitaste
resilience.
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http://www.cdph.ca.gov/programs/Pages/CalBRACE-ClimateHealthProfiles.aspx

Senate Bill 1000and Senate Bill 379¢ GeneralPans: Safety and Environmental Justice

In September 2016, General Plan Guidelines were updatprovide guidance on how to incorporate
environmental justice in local general plarnghis includesncorporaing either a standalone
Environmental Justice Element or through the adoption of goals, policies and objectives in other
elements of general plan§enateBill 1000(Leyva)in coordination with 8nateBill 379 (Jackson)will
help ensure that local governments build resilience in communities most \abieto health and
economic impacts of climate change.

Senate Bill 350¢ LowIncomeBarriers Study

This study, mandated Hyenate Bill 35(De Leon), provides recommendations intended tmprove
access to clean energy investments fordmeome customers and local small businesses in
disadvantaged communitie$he Californi&Energy Commission adopted the final report from the study
on December 14, 2016.

11


https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201520160SB1000
https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201520160SB350

Recommendation CA: Support continued climate research and data tools

Preparing for future climate change impacts requiseld, accessible, and usgiendly sciertific
findings Decision makers, planners, and the puldliast be able tosisualize andinderstand how the
changing environment will impacommunities Greenhouse gasmissions will continue to determine
the pace and scale of climate impaasd direct observation of climate impacts will help refine and
improve our modeled projections afimate risks.Statestrategies for reducing climate riskust adapt
as new information emergeslherefore, longerm planning processes need to adopt iterative
approaches to incorporate the best available scienstate programs shoulegularly incorprate new
climate information and upd&management practices and goalscordingly

California Fourth Climate Change Assessment

RSaASIHNODK A& dzyRSN¥lI & GKNRdAzAK /FfAFT2NYAII Qa C2dzNI K /
understand and predict climate ipacts. State agencies are coordinating and managing 52 separate

research projectsavering subjects from selavel rise to carbon storage on natural and working lands

as both a mitigation and adaptation strateg¥hecutting edge researckhould be finaked in late 2018.

In addition, foundational researdtas begurto improve the method for downscaling global climate

scenarios in anticipation of a fifth climate change assessment for California.

CalAdapt 2.0

CatAdapt is an online, interactive, visuadtion toolcreated by state agencidlsat enables researchers,
decision makers, and the general public to explore how climate change will impact specific regions in
California. CatAdapt is specifically directed toward supporting local decisi@kers ad planners in
identifying, understanding, and adapting to climate riskatAdapt was created as a result of a
recommendation in the 200€alifornia Adaptation Strategthe tool has since been updated with new
sealevel rise, snowpack, streamflow, wildfire risk, and downscaled climateashatavill continue to

evolhe with new scientific information.

Climate Change Research Plan for California

I FEATF2NYALF Q& /cli2Y) A8 QG AABY O8I YSFRSNE K2 022 NRA
adaptation effortsg in 2015 approveéd Climate ChangResearch Plan for Califorpihe first such

research plan developed by any stafEhe Research Pladentifiesresearch gaps that should be tackled

over the nexthree to five yearsandarticulates neatterm climate change research needs to ensure that

the state stays on track to meet its climate goalfieFourth Climate Change Assessmiemplementsa

substantial portion of the Climate Change Research Plan.
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http://resources.ca.gov/docs/climate/Statewide_Adaptation_Strategy.pdf
http://climatechange.ca.gov/climate_action_team/reports/CAT_research_plan_2015.pdf
http://resources.ca.gov/climate/safeguarding/research/

Recommendation CA: Identify significant and sustainable funding sources for
investments that reduce climate riskfiarm to people and disaster spending

Making adequate investments to prepare for near and lorigem climate risks now can help protect
I £ AF 2 NY kcbrardy ahd3&ural ré&saurceser time Although needed investments are
substantial spending now wiltlefraylater expenses Existingnfrastructureinvestments should be
leveraged to maximize matching funds and climate benefriaovative risk shargnand financing
mechanisms wilhlsoneed to be considered and utilizethvestments must account for time frames
needed to realize benefits, changing climate risks over time, andrtieipated functional lifeof any
capital investments.

Central Vallg Flood Protection Plan

In 2016, the California Department of Water Resources updigédientral Valley Flood Protection Plan
(CVFPRrecommending $1Billion to $1 bilion in actions and investments to improve flood protection
and a conservation strategy tmprove river and floodplain habitatThe C¥PP wilintegrate climate
change projections into thprioritization of Sate, local, and federal flood protection instnents
balancing traditional flood protection programs with muénefit projects that take advantage of flood
project design and location to improve ecosystem functiorefadangered species and waterfowl.

Transportation Infrastructure and MaintenancEunding

In 2017 the Legislature approved and the Governor sigBedate Bill 1Beal), the Road Repair and
Accountability Act of 201that invests $52.3 billion over the next decae transportation
infrastructure maintenance and public transitincluded in this packagee dramatic increases in
annual funding climate and environmental related prograpiscluding$25 million per yar for local
growth planning, $20 million for regional transportatiolimate adaptation plansand $35 million for
advanced environmental mitigation as well a®ther policy changes that will drive comunity
engagement towards systemuide air quality ad environmentally focused transportation investments

LocalAdaptation FundingOpportunities

In June2016,voters in the nine counties ringing San Francisco Bay addptedure AAo provide $300
million in local bonds to protectatural open space lands, build wetlands and other natural
infrastructure, and provide increased public access to parks and open spatmdmber 2016l.0s
Angeles Countyoters approvedvieasure Awhich willgenerate nearly $10illion per year in parcel
tax revenue for urban greening and open space conservatioocal fundingsourcedike thesecould be
leveraged withSate and other funds to maximize adaptation efforts.
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http://www.water.ca.gov/cvfmp/docs/CVFPP-2017-CVFPP-Update-Draft.pdf
https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201720180SB1
http://www.cocovote.us/wp-content/uploads/Approved_Measure-AA_4-20-16.pdf
http://votersedge.org/ca/en/ballot/election/area/42/measures/measure/2351?&county=los%20angeles%20county&election_authority_id=19

Recommendation CA: Prioritize natural infrastructuresolutions, actions that
both build climate preparedness and reduce greenhouse gas emissions, and
projects that produce multiple benefits

2 KSNBGSNI LI2aaArotSsT /FTEAF2NYAIQa STFF2NLa G2 | RILI
example, a mject to improve flood management might involve setting levees back from a river to boost

its flood-flow capacity, but also serve to recharge groundwater and foster riverside habittibng that

reduce climate risks across multiple sectors and actibasdddress multiple climate risks should be

prioritized. Restoration and conservation of natural systems such as forests, grasslands and shrublands,
agricultural lands, and wetlandsnd themselves to multiple benefits.

CaliforniaWaterFix and EcoReste

WaterFixistheSi I 0 SQ& LI | y ( dvatedaliy@rbidrirastritdrd iR thaiSadRameniBan
Joaquin Delta toafeguard/ | £ A F2 NJ A | Q& réstoie Bid8 natwtal Slodt corflifiond itifeR
Delta. California EcoRestors a California Natural Resources Agency initiative implemented in
coordination withSate and federal agencies to advance the restoration of at least 30,000 acres of
habitat in theSacramenteSan Joaquin Delta habitat by 202Dhe types of habitat targeted include tidal
wetlands, floodplain, uplan@ndriparian,and projects includéish passage improvements

Watershed Improvement Program

The Sierra Nevada Conservancy and the U.S. Forest Serviqaahaesedwith other federal, state and
local agencies and diverse stakeholders onWsetershed Improvement Progranwhich aims to

guicken the pace and scale of sciefiised ecological restoration in the Sierra Nevada in order to help
prevent large, uncharacteristic wildfires and further degradation of these ecosystems.

Community and Watershed Resilience Program

In Janary 2016, the U.S. Department of Housing and Urban Development aw@alédrnia over $70
million to develop the&Community and Watershed Resilience Prograimeprogramis designed tdfulfill
unmet recovery needs and build resilience in Tuolumne County, site of the 2013 Rim Fgeogram
supportshiomass removal, reforestation and restoration activities, iditig the creation of seven

critical fire breaks and a biomass and wood products facility. The larger goal of the program is to link
community resilience, economic development and watershed health.

Wetlands Restoration

In 2015, theCalifornia Department of Fish and Wildliféetlands Restoration for Greenhouse Gas
Reduction Grant Prograawarded $21 million in funding to restore or enhance @pgmately 2,500
acres of wetlands and mountain meadows for the purpose of greenhouse gas redutailands
restoration alscenhancedish and wildlife habitat, protestand improeswater quality and quantity
and hels California adapt to climate chaag

Forest Carbon Plan

Stressed by a fivgear drought and bark beetle epidemic, an estimated 102 million trees are dead or
dying in California forests, according to the U.S. Forest ServeoenRwvildfires have been among the
most destructive and expeive in state history. Th€alifornia Forest Carbon Plarow being finalized

by state and federal forestry leaders in comration with stakeholdersseeks to reverse these trends
The plan seeks to managel f A F 2 NJ/ 5o kh&l they BetviadSatorigderm carbon sink, rather thaa
source of greenhouse gasd black carbon emissien
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https://www.californiawaterfix.com/
http://resources.ca.gov/ecorestore/
http://www.sierranevada.ca.gov/our-work/sierra-nevada-wip
http://www.hcd.ca.gov/community-development/disaster-recovery-programs/ndrc-application-documents/docs/AttachEConceptualCWRP.pdf
https://www.wildlife.ca.gov/Conservation/Watersheds/Greenhouse-Gas-Reduction
https://www.wildlife.ca.gov/Conservation/Watersheds/Greenhouse-Gas-Reduction
http://www.fire.ca.gov/fcat/downloads/California%20Forest%20Carbon%20Plan%20Draft%20for%20Public%20Review_Jan17.pdf

Recommendation CA&: Promotecollaborative adaptation processes with local
and regional government partners

Successful climate adaptation requires close coordinaioongall levels of government and
communitiesin order toleverage expertisebuild capacityraise awareness amdaximize fundim.

The Community and Watershed Resilience Program

As noted above, California wasrarded $70.3 millioin federal disaster resilience funding through the
National Disaster Resilience Competition. The funds will support implementation of the Community and
Watershed Resilience program, which is a partnership between Tuolumne County, the State, and US
ForestService. The program is designed to work across scales and jurisdictions and provide a replicable
model for other rural mountain areas affected by fire.

Integrated Climate Adaptation and Resiliency Program

SnateBill 246 (Wieckowskicreated the Integrated Climate Adaptation and Resiliency Program to
coordinate regional and local efforts with state climate aidaijon strategies.The progranis led bythe
D2 @SNy 2NRA& h T T ReSdhrcramdortsits oftworkey Bomipofidhits:

9 ATechnical Advisory Council brings together local government, practitioners, scientists and
community leaders to help coordinatectivities that better prepare California for the impacts of
a changing climate.

1 The Adaptation Clearinghoug®ovidesa centralized source of information and resources on
climate adaptation, including the best available science and research, policy gelidad
decision support tools and case studies, highlighting local implementation efforts across the
state.

Ocean Protection Counc8eal evel Ris&uidance Document Update

l'a asStk ftS@Sta NraS 2y [/ FEAFT2NYALFQa O2Faidz O2YYdzyA
ecosystems, water supplies, and infrastructuiidhe California Ocean Protection Council and the Natural
Resources Agency, in collaboration with @ @ S N@ff&dNdRRianning and Research and the

California Ocean Science Truse updating the State d@alifornia Sedevel Rise Guidance Document

The document, inially adopted in 2010 and updated in 2013, provides guidance to atatdocal

agencies for incorporating sdavel rise projections into planning, permitting, investment and other

decisions. A robust public engagement process will inform the final gegddocument updateplanned

for adoptionby the California Ocean Protection Council in January 2018.

The Alliance of Regional Collaboratives for Climate Adaptation

The Alliance of Regional Collaboratives for Climate Adaptat@sformed in early 2012 taddress the
emerging impacts of climate change, including extreme storm events, heat waves, droughts,-and sea
level rise.The Alliancéorings together regional collaborativedrom San Diego, Los Angeles, the San
Francisco Bay Area, and Sacramentiat are coordinating and supporting local climate partners in
projects to enhance public health, protect natural systems, build economies, and improve the quality of
life in all communities. Th&llianceenhance cooperationamongregions and worgwith the Sate in its
development of climate adaptation plans, policies and programs.
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http://www.co.tuolumne.ca.us/index.aspx?NID=951
https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201520160SB246
http://www.opc.ca.gov/2013/04/update-to-the-sea-level-rise-guidance-document/
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The FourthClimateChangeAssessmenwill produce a localized look at climate impacts through a
forthcomingd { G G S 2F GKS { OA S yhex%ifl makeStRds2fgf btdkehbldeds & a Y Sy
access the best available sciermyaegion. They will include informadin aboutwarming, precigation,

wildfire, and areaspecific sedevel rise and ocean acidificatiomheassessmentwiill translate the

science into clear and compelling storieshofv climate changés altering our world. Ae regional

assessments will include current adaptgfio LINR 2S5 0Ga yR | a3l LA |ylfeaa
and opportunities for needed research.
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http://resources.ca.gov/climate/safeguarding/research/

Recommendation CA: Increase investment in climate change vulnerability
assessments of criticdduilt infrastructure systems.

Aging water, energytransportation, and other built infrastructure systems must be retrofitted so that
they can continue to provide critical services despite changing climate extremes. Vulnerability
assessments are essential for understanding how essential infrastructuegrsy/are exposed to,
susceptible to, and able to withstand adverse climate impacts. They are the basis for developing risk
mitigation strategies to protect critical infrastructure and making informed decisions about where to
prioritize adaptation investmeist

State agencies are supporting vulnerability assessments through existing funding for water,

transportation, energy and other infrastructure systems. These assessments rely on regional priorities,
GKNBaK2ft Ra 2F | OOSLJiI o boBy oNGowledge and/dRta dn klilnatefcRaNge A | Qa S
trends and projected impacts. There will be an ongoing need to develop and regularly update

assessments for all critical infrastructure systems, and to study how disruptions in any one system affect
interrelated systems.

Department of Water Resources Draft Climate Change Vulnerability Assessment

Numerous climatedriven hazards represent a threat to the Department of Water Resources (DWR)

facilities, managed lands, operations, and staff activitP8/R is conducting a Climate Change

Vulnerability Assessment as part of@Emate Action Plato provide the first assessment of its kind for

facilities owned and operated by the Department and the activities that DWR performs. Drawing from

an extensive body of science and knowledge abomtatk change, the draft Climate Change

+dzZf YSNIOoAfAGe ! 3aSaaySyi RSAONARO0Saxr SOrHftdza dSax +y
expected increases in wildfire, extreme heat, and sea level rise, as well as to changes in hydrology and
ecosystemsOnce identified, these vulnerabilities will be prioritized and appropriate adaptation

strategies will be developed to address them.

Vulnerability Assessment of the State Highway System

The California Department of Transportation (Caltrans) isusinydl 46 S a OSy I NA2a FTNRBY /|
Fourth Climate Change Assessment to inform a vulnerability assessment of the State Highway System.
Climate stressort the StateHighway System include flooding, landslides, sea level rise, washouts,

pavement deterioration, increased wildfires, and the buckling and rutting of roads due to extreme heat.

The regional transportation assessments take into account the exposure of traaispo assets to

climate stressors as well as their criticality, or relative importance, based on use, stakeholder input,

health and safety functions, and replacement costs. Caltrans recently completddexability

assessment in District(Humboldt, Mendocino, Del Norte, and Lake counties), and will assess eight out

of the eleven remaining districts by 2017.

Energy Utilities

Four of the five large investawned facilities in California will be required to produce a vulnerability
NELR2NI FyR NBaAAftASYOS LX Iy & LI NI 2 FPainésBip NJ LI NI A
for Energy Sector Climate Resilience. The vulnerability assessments will help utilities determine which

key assets and customers are vulnerable under which conditions. The reports will formalize internal risk
assessment processes utilities have algebden undertaking, and will allow energy agencies and

utilities to understand where additional efforts are needed to better understand and address

vulnerabilities. The California Public Utilities CommisgimcouragedCalifornia investoowned facilities
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http://www.water.ca.gov/climatechange/CAP.cfm
http://www.dot.ca.gov/hq/tpp/offices/orip/climate_change/documents/ccps.pdf
http://www.dot.ca.gov/hq/tpp/offices/orip/climate_change/documents/ccps.pdf
http://www.dot.ca.gov/hq/tpp/offices/orip/climate_change/documents/ccps.pdf
https://energy.gov/epsa/partnership-energy-sector-climate-resilience
http://www.cpuc.ca.gov/uploadedFiles/CPUC_Public_Website/Content/About_Us/Organization/Divisions/Policy_and_Planning/PPD_Work/PPD_Work_Products_(2014_forward)/PPD%20-%20Climate%20Adaptation%20Plans.pdf

to expand their vulnerability report® include assessments of current and future generation and
distribution assets, the entire supply chain for fuel and critical infrastructure, emergency management
procedures, impacts to vulnerable communities, and institutional barriers to implementsigerey

plans.

California Fourth Climate Change Assessment Projects on Infrastructure Vulnerability
13 projects in the Fourth Climate Change Assessment will expand our understanding of vulnerabilities to
critical water, power, and transportation infriacture in California:

|l

Assessing Vulnerability and Improving Resilience of Critical Emergency Management
Infrastructure in California in a Changing Climate

Drought Planning and Climate Adaptation of SmallSefficient Water Utilities

Modeling the Impat of Wildfires on California’'s Transmission and Distribution Grid

Distributed Evaluation & Assessment Program for California’'s Transportation Fuel Sector:
Identifying Strategies for Reducing Vulnerability to Improve Resilience for Extreme Weather
ClimateChange in Los Angeles County: Grid Vulnerability to Extreme Heat

The Adaption Blind Spdilectrical Grid Teleconnected and Cascading Climate Change Impacts
on Community Lifelines in Los Angeles

Investigations on the Climate Vulnerability and IdentificatibiResilience Options for Regional
Natural Gas and Electricity Systems

Climate Scenario Development, Weather Forecasting, and Probabilistic Modeling for the Natural
Gas and Electricity Sectors

Visualizing ClimatRelated Risks to the Electricity Systenmg<alAdapt

Addressing Institutional Vulnerabilities to Climate Change: Drought as Stress Test for Water
Allocation and Environmental Protection

Advancing Hydr&conomic Optimization to Identify Vulnerabilities, Tradeoffs, and Adaptation
Opportunities inCalifornia's Water System

High Resolution Measurement of Levee Subsidence Related to Natural Gas Infrastructure in the
SacramenteSan Joaquin Delta

Investigations on the Impacts and Adaptation Options for Regional Electricity and Natural Gas
Systems fronSea Level Rise
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Social Systems and the Built Environment

Each community is unique and will experience climate chalifégrently, depending upon itbuilt and

natural environmens and social, economic and demographic factér&K S G SN a & aiOA | f
GodzAf G SY@ANRBYYSyYyGé NBFSNI G2 GKS Ay i SNNBwWwellasA 2y
the physical constructed environment around them.

4
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Safeguardinghe publicrequires a deep understanding of the way that climate changeropadt

LJS 2 Lbfedtithad weltbeing the critical infrastructure they rely on, their spatial environmeprie-
existinginequities of power andesourceghat impact resilienceand the way these factors interact.

Public health and resilience to disastequire relialbe and duralte roads, energynd water systems

health systems, housingndother physical infrastructure crucial toaintainpublic safety under both

acute and chronic effects caused by changing climatic conditionsddition to stable pysical

infrastructure, public health andommunity climateesilience require strong social networks, viable

safety nesand regulatory programs, and active engagement of communities in the decisions that affect

their living conditionsVibrant and prospeus communities must have the foresight to avoid emerging

hazards while creating the social and physical foundations to rebound from systemic, dspssally

for those most vulnerable.

This chapteprganizesdozens of recommendations and hundrednfjoingactionsthat protect the
public from the impacts of climate change around the following five policy areas:

1 Emergency Management

1 Energy

1 Land Use and Community Development

9 Public Health

9 Transportation
The recommendations and ongoing actions of & I LJG SNJ KI @S SaaSyuaialt Ayl z
al yF3ISR wSaz2dz2NDS { & a iUsbemaéeasiependbileoblst@ritseriicksifram ruddl | y &
regions, and this connection is addressed throughout the documiglatny issues straddle
classificatios of the built environment and natural and managed resoursesh asirinking water and
flood management infrastructure Thisdemonstrates the neeébr integrated and holistic approaches.
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Emergency Management

According to the Intergovernment&anel on Climate Changhe international body for assessing

science related to climate changdimate change will continue to increase the frequency and severity of
extreme weathereventt KS | YyAGSR bl A2y Qa LYGSNB2 diBeNYYSy Gl €
Extreme weather as events, such as droughts or floods, that have historically occurred on average only
once in 100 years and vary from "the norm" in severity or durafldre last few years in California have

been marked by extreme weather and it$egfts. Drought gripped the state starting with a dry winter in
201112, including the driest fouyear statewide precipitation on record (20P15) and the smallest

and second smallest Sierra snowpack on record (2015 and 20hd)years 2014, 2015, a@@16 were

warmest on average, statewiden contrast, the water yeahat beganOctober 1, 2016n April became

the wettest on record in the northern Sierra Nevada mountaiMaéldfires continue to afflicCalifornia

with increasing frequency, size, addvastation.¢ g2 2 F GKS GKNBS I NASaid sAfR
have occurred in the past four years, burning a total of 529,225 atme®015 alone, two of the top ten

most destructives A f RFANB A Ay / | f AGlighdtdChahgsantidpatadiodind®ase2a®dO dzZNNS R
exacerbate these and other hazards, including extreme heat events, sea level rise, tsunamis, and

flooding associated with atmospheric rivelike those experienced in th2017 winter stormsand

resulted infederaldisasterdeclarations. Climate change impacts all phases of emergency management;
therefore it is critical to ensure community resilience against its effects.

—*

¢tKS D2@SNYy2NRa hFFAOS 2F 9YSNHSyOe {SNBAOSaA o6/ | f
recovery. Cal OES continues to incorporate climate changed 2 OA I G SR NRA &l a Ayid2 GKS
Hazard Mitigation Plan and work with local stakeholdericrease awareness of future climate change

impacts and incorporate associated countermeasures in their local plans, as directed by the Legislature

with Senate Bill 37@Jackson) Further,the Cal OES Office of Access and Function Needs with

public health partnerso L 'y F2NJ Of AYI S OKIy3aSQa AYLI O 2y | OO
such as peoplwith physical, developmental, or intetiual disabilities; chronic conditions or injuries;

limited English proficiency; or older adults, children,iomome residents and those who depend upon

public transportation.

Disasters are inevitable, despite planning and mitigatidherefore, Cal GEwill work with local, state,
federal, and private partners to incorporate climate change into loxigen resiliency strategies.
Ultimately, Cal OES strives for an emergency management diseiptiseapproach to adaptation,
interlocking all efforts towed a more resilient and climateeady California.
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https://leginfo.legislature.ca.gov/faces/billTextClient.xhtml?bill_id=201520160SB379

Preparing for the Worst as Extreme Weather Tests Dams

azal 2F /FEAF2NYALFI QA YIFI22NJ RIFYa FyR NB&SN
snowfall records that are largely irrelevant, given climate change. California could not suppor
nearly $2 trillion economy without these dams blockingéle and storing water, as our
precipitation is the most variable of any state. But climate change will test dams and their
operators. As climate change drives up average temperatures in California, research shows
it is more likely that lowprecipitation years will tip into drought and precipitation will fall as rain,
not snow stored in the Sierra Nevada and Cascade mountains. This will change the timing o
storm and snowmelt runoff. Most runoff now occurs in May and June. By the end of theycent
most runoff will happen in January and Februawhich is also the time when dam operators will
be managing storms.

The February 2017 failure of the gated flood control spillway at Oroville Dam, in the midst of t|
wettest year on record in the ntrern Sierra Nevada, illustrates the risk extreme conditions pos
G2 /FEAF2NYALFQa F3IAAYy3I 61 G§SNI AYFNI &G NHzO G dzNJ
announced a $437 million nederm investment in flood control and emergency response that
includes proposed legislation to require the owners of all 1,250 dams regulated by the state tc
craft emergency action plans, including maps that show potential inundation areas in the ever
dam failure. The Governor also proposes requiring the owofeal stateregulated damgo
update these maps every 10 years to reflect changing conditions.
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Recommendation EM.: Employ research and deploy tools and data that
demonstrate how climate change will affect all phases of emergency
management and exacéate the impacts of emergencies and disasters.

Research, data and modeling improve thbility of CalOES and partregencies tananage risk and
support sustainable insurance and disaster programs.

Next Steps
EM1.1. Review recent disasters and the extent to which they were exacerbated by climate
change to better defin@ppropriate countermeasures
EM1.2. Review and incorporate necessary updates to the California Adaptation Planning Guide,
as directed bysenateBill 246 (Wieckowski) This may include development of an
AYGSNI OGA@BS 6So | LIWLX AOFGAZ2Y (2 &adzZllll2NI GKS
EM1.3. Revise state guidance for Lotzard Mitigation Plans to reflect climate adaptation
requirements.
EM1.4. Pursue and support research to evaluate essential services and facilities, and their
vulnerabilities to climate change impacts.
EM1.5. Leverage both preand postdisaster assistance prograntsgupport resilient planning,
mitigation, and reconstruction that take into @aunt future climate conditions,
including:
EM1.4a. Hazard Mitigation Grant Program
EM1.4b. California Disaster Assistance Act
EM-1.6.  Support risksharing mechanisms and advocate for climagsilientdevelopment in
areas vulnerable to hazards intensified by climate change (e.qg. fire, drought, and
flooding).
Ongoing Actions
1 Continue to align Pr®isaster Management and Flood Mitigation Assistance funding
opportunities for projects that maximize wholeroounity climate readiness and resilience.
1 Continue to provide guidance to local communities on incorporating climate change risks and
adaptation components intodcalHazardMitigation Plans pursuant to legislatiorSénate Bills
379and1000.
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https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201520160SB246
https://leginfo.legislature.ca.gov/faces/billTextClient.xhtml?bill_id=201520160SB379
https://leginfo.legislature.ca.gov/faces/billTextClient.xhtml?bill_id=201520160SB379
https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201520160SB1000

Recommendation EM2: Enhance preparednssand coordinatiorthrough ad
hoc or recurring advisory bodies, to address climate change impacts and inform
emergency management policy.

A fundamental component of emergencyamagement is effective interagency coordination across
sectors and disciplines before, duringdaafter disastersPreparedness and coordinatianitigate
damage from disasters and emergenciesjuding those events exacerbated by climate change.

Next Steps
EM2.1. Coordinate across agencies and levels of the emergency management sector to
document mitigaion efforts that achieve community and climate resilience.
EM-2.2. Develop novel mechanisms and pathways to increase climate awareness and
investments in resilience in all areas of the emergency management sector.
EM2.3. Train and credential emergency management persdnwithin Cal OES, state
government, and across emergency management in California to ensure consistent
and robust support to local emergency response efforts, bolster mutual aid, and
provide for maximum surge capacity.
Ongoing Actions
T /1t ho{Q /fAYIGS /KIFIy3aS 22N]JAy3 DNRdzZLJ YI EAYAT S
across programs to ensure projects and planning take into account impacts of climate change.
1 Conveneand participate iradvisory bodies to maximize external coordina; address
emergency management and impacts of climate change; and etisarplanning, response
strategies, and rebuilding efforts incorporate these considerations.
o California Tree Mortality Tagtorce
o Fire Service Task Force on Climate Impacts
o California Climate Action Team
o CaliforniaWater Plan
o State Hazard Mitigation Plan
1 Improve integration 6climate impacts and adaptation strategies into all phases of emergency
management.
1 Expand training opportunities to include coursesttimerease awareness, understanding, and
competency about climate adaptation.
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http://www.fire.ca.gov/treetaskforce/
http://www.caloes.ca.gov/FireRescueSite/Pages/Fire-Service-Task-Force-on-Climate-Impacts.aspx
http://climatechange.ca.gov/climate_action_team/
http://www.water.ca.gov/waterplan/
http://www.caloes.ca.gov/cal-oes-divisions/hazard-mitigation/hazard-mitigation-planning/state-hazard-mitigation-plan

Recommendation EMB: Incorporate climde considerations into emergency
planning efforts at all levels.

Effective interaction between local, state, federal, tribal, and private partners will help ensure that
conseqguences of extreme weather events are considered in whole community planningjtagation.

Next Steps
EM3.1 Consistent with other hazards such as earthquakes, integrate current and future climate
projections into scenarios that inform emergency planning and investments including:
EM3.1a. Wildfire
EM-3.1Db. Inland floodingincluding impacts on levesnd damfailure
EM3.1c. Coastal floodingncluding tsunami risekndimpacts from more extreme storms
EM-3.1d. Drought
EM3.1le. Secondary impacts to lifeline systesiech asenergy, transportation, and
telecommunications during a climate change exacerbated disaster
EM3.2 Examine feasibty of integrating climate projections and séavel rise (SLR) scenarios
into/ I £ MyBazaldsandMyPlantools.
Ongoing Actions
1 The State Hazard Mitigation Pladdresseslimaterelated hazards and mitigation efforts.
f  Many ongoing research projeatsider/ I f AF2NY Al Q&4 C2dzNIK /fAYIFGS /K
directly inform state agency actions imergency management
1 Cal OES will continue to incorporate best available science on climate risks in all phases of
emergency management through existing protocols, systems, and reports includingh it
Hazard Identification Risk Analygte State Preparedness Repahd agreements with private
partners such as the Clalinia Utilities Emergency Association.
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http://myhazards.caloes.ca.gov/
http://www.caloes.ca.gov/HazardMitigationSite/Documents/02-FINAL%20MyPlan%205-10-16%20v1.pdf
http://www.caloes.ca.gov/cal-oes-divisions/planning-preparedness/threat-and-hazard-identification-risk-assessment
http://www.caloes.ca.gov/cal-oes-divisions/planning-preparedness/threat-and-hazard-identification-risk-assessment

Recommendation EMt: Identify access and functional needs communities
exposed to greater risks from climate impacts and work collaboratively to build
community resilience.

Extreme weather emergencies have dispgjpnate effects on individuals with disabilities and persons
with access and functional needs. Access and functional needs considerations before, during, and after
extreme weather emergencies include: reliance on electricity to power durable medicalnegpi and
assistive devices; accessible transportation to and from cooling centers and shelters; limited resources
to obtain air conditioning, health coverage, and building/home modifications; and accessible and multi
lingual preparedness materialheCal OES Offia# Access and Functional Neasldl collaboratewith
partners at all levelto integrate access and functional needs considerationsplaoning and

mitigation.

Next Steps
EM4.1. ! aaSa 2 L2 NIl dzy A G A Sa
Ly@dSaidAay3a F2NI I wSaaift
B-30-15.
EM4.2.  Explore integration and utilization of all state resources and planning capabilities to
address, accommodate, and meet the environmental justice impacts of climate change
EM4.3.  Ensure that the climate changelated impacts, which exacerbate risks to access a
functional needs populations, are incorporated within all threat and hazard analysis
conducted by the2ate.
Ongoing Actions
T /It Qifiee{ofccess and Functional Neé@AFNWill continue its collaborative approach
and outreach efforts in increasing whole community preparedpeskancing responseand
encouraging local government agencies to partner together before disasters.
9 OAFN will utilize existing climate chamgejections and datasets to determine the impacts on
access and functional needs communities.
1 OAFN will explore integration of access and functional needs demographic information within
CatAdapt and other state agency resources and planning tools.

i QX
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http://www.caloes.ca.gov/cal-oes-divisions/access-functional-needs
https://www.gov.ca.gov/news.php?id=18938
https://www.gov.ca.gov/news.php?id=18938
http://www.caloes.ca.gov/cal-oes-divisions/access-functional-needs

Energy

JTEAT2NYALF Q4 (SOKy 2 GealdpLiz ¢ RNIS VWIS N2W YBK/S | 42 NI2R A4

Supplying reliable and sustainable energy to this economic engine requires planning and policies
underpinned by a commitment to utilization of the&t available science.

I FEAT2NY AL Qa SkyaS NBSRA MIHVFNE ali2N ey deNdbie tandtions &8 a G |

frequent disruptions fronwildfires, storms and floods But changing climate iexpected to bring more
frequent and intensaatural disasters. @¢ climate parameters are starting to move outside of
historically observed variability at a rate that makes historical data a poor predictor of future climate.
For example, the warmest years on record in California occurred in 2018, and 2016. This year
201617 ¢ broke the record as the wettest ever recorded in the northern Sierra Nevada mountains.

Changes in temperatures, precipitation patterns, extreme events andesehrise have the potential to
decrease the efficiencof thermal power plants and substations, decrease the capacity of transmission
lines, render hydropower less reliable, spur an increase in electricity demand, and put energy
infrastructure at risk of flooding.

TheCaliforniaEnergy Commission (CEC) #mal California Public Utilities Commission (CPUC) are not
waiting to address the ripple effects of climate disruption on the energy sector. In line with Governor
NEgyQa RANBOGAGS (2 RSOSt2L) I yR dzi At Ani, the QER S
and CPUC have prioritized actionable research. The energy abstitaworking with vulnerable
communities to better understand how to partner and invest for more resilient outcomes.
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building retrofits all bolster and incorporate climate adaptation. These goals provide more sources of
supply and reduce demand, improving system reliability.

¢ KS { { -év8l eéommdendhions and nesteps presented here represent new cuttingge
commitments for integrated energy policy.
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Reaching All Californians with Energy Programs

Most low-income Californians rent. They are 39 percent more likely to live in apartment buildil
than the geeral population. For the managers of cleamergy programs, that is a vexing
problem, because renters face little incentive to repair broken doors, roofs, or furnaces to bloc
drafts and make a home more efficient, let alone install solar panels.

The Enggy Commission recently assessed the many barriers to making sure all Californians h
access to energy efficiency and weatherization services, as well as renewable energy genera
and clean transportation options. The Commission held seven publishapk from East Los
ly3aStSa (G2 ¢NUHzO|U SSP-LYIOZ YIS 5% QSXSHH H /i daR & & |
concluded that while some barriers are tied to poverty and difficult to eradicate, much can be
done to better ensure public investments in clean enaxpch all communities.

lY2y3 GKS /2YYAaaArzyQa Ylyeé NBO2YYSyYyRIFGAz2:
Try pilot programs that address entire neighborhood, rather than individual buildings. Addres:
asbestos, lead and mold removal, as welsmgctural maintenance, in conjunction with energy
retrofit programs. Encourage investowned utilities to consider developing community solar
installations in disadvantaged communities. Establish a green workforce fund to allowstate
clean energynd transportation programs so that workers in kiweome communities can be
hired and trained. And consider legislation that requires utilities to reach the same penetratio
disadvantaged communities as elsewhere with programs such as those thditso&ia panels on
the roofs of apartment buildings.
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Recommendation H.: Continue to support climate research for the energy
sector to better inform climate adaptation and mitigation strategies

Multiple lines of evidence clearly demonstrate that thieergy system is more vulnerable to climate
impacts than previously believedror example, increased temperatures will decrease the efficiency of
thermal power plants, transformers, and transmission and distribution lines and increase electricity
demand. Since all of these detrimental effects amplifiedand happen simultaneously during heat
waves, the cumulative impacts on the energy system would be more significant without adaptation
measures.Additional research is needed to better understand howrs$ to reduce emissions and
safeguard the energy sector aligfihe 2015Climate Change Research Plan for Califatagcribes high
level research neexd An analysis fohow thestateis implementing thelanwill be conducted in 2017.

Next Steps
E1.1. Developresearchstrategies to downscale statewide data to community impaots
LINSLI NB F2NJ / FEATFT2NYALF QA CAFGK / EAYFGS [ KFy
El.2. Finalize the implem@ation report on accomplishments related to tiidimate Change
Research Plan for California
E1.3. Continue the translation of key findings from tidimateChange Research Pleamo
action and results
E1.4. Further advance research on adaptation and mitigation for the energy sector, ensuring

that analyses are coordinated with interdependent sectors
El.4a. Analyze climate vulnerability of the petroleum sector
E1l.4b. Continuesupporting adaptation research for the natural gas sector
El.4c. Support research on the watenergy nexus

Ongoing Actions

f The CECis leadirgergy sectot Rl LJG I A2y NB&SI NOK F2NJ /It AF2NYA
Assessment

1 The CEC sponsors online climeltange data on the DataBasin platform to support fresert
Renewable Energy and Conservation Platess a multiagency effort to protect desert
ecosystems while identifying areas f@newable energy development

1 The CEC supports adaptation research for the natural gas sector Viatheal Gas Research
and Development program
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http://www.climatechange.ca.gov/climate_action_team/reports/CAT_research_plan_2015.pdf
http://www.climatechange.ca.gov/climate_action_team/reports/CAT_research_plan_2015.pdf
http://www.climatechange.ca.gov/climate_action_team/reports/CAT_research_plan_2015.pdf
http://www.drecp.org/
http://www.drecp.org/
http://www.energy.ca.gov/2016publications/CEC-500-2016-063/CEC-500-2016-063.pdf
http://www.energy.ca.gov/2016publications/CEC-500-2016-063/CEC-500-2016-063.pdf

Recommendation 2: Use common climate soarios in all energy research and
planning, and work to help standardize climate scenarios across state
government planning and investment

The Energy Commission has been a key player in creating standardized climate scenarios for state
government planmig and investmentlt participated in theExecutive Order-B80-15 Technical Advisory
Group that developeduidance for State agencies on how to determine which climate scenarios to plan
for in the future, and how to approach planning and investment in an uncertain and changing fliture.

is expected that thguidance will point to the same scenarias he © / ZDa&6 Integrated Energy Policy
Reportand the Climate Action Team Research Working Grolipe €chnicalAdvisoryGroup guidance

will identify/ 9 /C@lAdaptwebsite which synthesizes California climate change scenarios and climate
impact researchas a resource for exploring climate scenarios compatible with its recommendations.
The Ocean Protection Counwill isste updated guidance on sdavel rise irearly 2018

Next Steps
E2.1. Ensure that state guidance to implemdatecutive Order-80-15is consistent with and
supported by the best available science
E2.1a. Work with the Government Operations Agency to incorporate reporting on the
vulnerability of state facilities to climate impacts irsgstainabilityroadmapsfor
state infrastructure
E2.2. Shareand discussi KS A0Syl NA2&d RSOSt 2LISRChangeNI / | £ A F2 NJ
Assessment with other state agencies
E-2.2a. Assess the feasibility of making the climate scenarios used for the Fourth Climate
Change Assessment more broadly accessible to the public

Ongoing Actions

1 By assisting with the development of the€xnProtection Gouncilsealevel riseguidance
document the CEC is able to more tightly link emerging science ofegebprojections to
ongoing climate scenario development and coordination.

1 CEC has worked with the Department of Water Reso@cisate Chage Technical Advisory
Groupto integrate its workwith both/ 9/ Qa 2y 32Ay 3 Sy SNAmth&AS A S NOK |
Fourth Climate Change Assessment.

f The California Water Commissiosed theCEC anddpartment ofWaterRS & 2 dzZNDSa Q 6 2 NJ
best available climate science to create guidance for analysis of projects applying for funding
from Proposition 1the 2014 $7.5 billion water bond

 The ECgave Caltran§ KS Of AYIF S &aOSyIFINA2& o0SAy3 dzaSR F2NJ
Change Assessment to inform ongoing vulnerability assessments of the state highway system.
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https://www.gov.ca.gov/news.php?id=18938
http://www.energy.ca.gov/2016_energypolicy/
http://www.energy.ca.gov/2016_energypolicy/
http://climatechange.ca.gov/climate_action_team/research.html
http://cal-adapt.org/
http://www.opc.ca.gov/2013/04/update-to-the-sea-level-rise-guidance-document/
https://www.gov.ca.gov/news.php?id=18938
https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201320140AB1471

Recommendation 8: Continue incorporating implications of climate change
into all energy sector planning and decisianaking

The ECand theCPUCare committed to accelerating efforts to incorporate climate science and
adaptation into landscape level and infrastructure planning activitigslding off the climate
adaptationstrategy developed for thBesert Renewable Ener@onservatiorPlan the CEC accelerated

the incorporation of climate change scenarios and improved planning tools according to the four guiding
principles ofExecutive OrderB0-15: Prioritize win-win solutions for emissions reduction and
preparedness, prome¥f SEAG0f S | yR FRILIWGAGS | LIINRIF OKSax LINRGS
populations, and prioritig natural infrastructure solutionsRecentadaptationlegislation(AssemblyBills
1482and 2800 SnateBills 246and 379) creates legal mandates to continue the work identified in the
Executive OrderAB 280(also requires théNaturalResources Agency setup a process withcentists

and engineers to idengffhowengineering codes and standarsisould be reviewed and updated so that
infrastructureis designed to withstandlimate change impactsAreport to the Legislaturés due bythe
summer of 2018.

Next Steps
E3.1. Further investigate adaptation strategies through the® /2M1d htegratedEnergy
Policy Report.
E3.1a. The Energy Commission will continue to explore, in collaboration with CPUC and
other energy entities, best practices for incorporating climate chargk
adaptation into the investo 6 Y SR dzi Af AGASAQ FyR Llzof A Of &
processes.
E-3.1b. The CEGwill collaborate with the CPUC and other energy entitiemtmrporatethe
climate scenarios into energy planningor example, the 201 htegrated Energy
Policy Report will identify climate parameters such as temperature extremes at
specific locations and timeframes that can be drawn from the climate scenarios for
energy planning purposes.
E3.2. Supportthe implementation ofAssemblyBill 2800to promote climatesafe
infrastructure, ensuring that its findings are also useful for the design of all energy
related infrastructure

E3.3. Apply energyrelated findingfrom the Fourth Climate Change Assessment to CEC and
CPUC policy.
E3.4. Completeand implement the 2017 Energy Adaptation Working Group action plan
Ongoing Actions

1 The Energy Adaptation Working Group was established to implement the March 2015 energy
sector implementation action plan. Its successes include bolstering the U.S. Department of
9y SNHe&eQa tINIYSNAKALI F2NJ 9ySNHE& {SOG2NJ/tAYIGS
1 The implementatin of the Renewable Portfolio Standarghich requires electricity retailers to
purchase at least 33 percent of their power from renewable sources by the end ofi2020,
informed by the consideration of ongoing and inevitable climate impacts.
1 The Energy @omission is making sure th&nateBill 350 (De Ledn) implementation takes
climate change into account.
1 The Department of General Services is directingdiliersification of electricity supply to state
owned facilities.
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http://www.drecp.org/
https://www.gov.ca.gov/news.php?id=18938
https://leginfo.legislature.ca.gov/faces/billTextClient.xhtml?bill_id=201520160AB1482
https://leginfo.legislature.ca.gov/faces/billTextClient.xhtml?bill_id=201520160AB1482
https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201520160AB2800
https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201520160SB246
https://leginfo.legislature.ca.gov/faces/billTextClient.xhtml?bill_id=201520160SB379/
https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201520160AB2800
https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201520160AB2800
https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201520160SB350

Recommendation E: Support local adaptation planning efforts and increase
outreach about available analytical tools

The state operates several programs to promote clean energy geneatienergy efficiencyln
January 2016&he CPUC issued a guidance documennt@storowned utilitiescalling for robust
vulnerability assessments and resilience plans as part of their obligatiwtes theU.S. Department of
9 v S NAEimafeResilience Partnerstfemorandum ofunderstanding

Next Steps
E4.1. Work withprivately and publicly owned utilitiesn resilience planning in concert with
the U.S Department ofEnergy under itdartnership for Energy Sector Climate
Resiliencenitiative.
E4.2. Work with Californiautilities to implement an initiative similar to the federal
Partnership for Energy Sector Climate Resilience
E4.3. Encourage cooperation and collaboratibetweenall utilities andthe statewide

network of local government commission lezfjional climateadaptationcollaboratives
that focus on specific regional needs

Ongoing Actions
1 Continue to inform regional climate adaptation collaboratives and local entibiestahe
resources and analytical tools available for adaptation work in the energy sector (e-8dapal
and theweb applicatiorClimate Console). Seek input from such groups about their information
and decision support needs.
1 TheCEQontinues to suppd local implementation of energy resilience measures through
ongoing efforts, including:
0 customerside renewable distributed generation
microgrid incentives and support
the SelfGeneration Incentive Program
energy efficiency programs
water efficiency programs
demand response strategies.
energy storage programs

O OO0 O0Oo
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https://energy.gov/epsa/partnership-energy-sector-climate-resilience
https://energy.gov/epsa/partnership-energy-sector-climate-resilience

Recommendation £: Investigate means to provide loatgrm support for Cal
Adapt advancement, maintenance, and expansion.

CatAdaptis an interactive web data portal initially developed under th® /PQidic Interest Energy

Research program to make California climate science available and accessible to the public, utilities, and
decision makersSenate Bill 379Jackson) requires local hazard mitigation plans developed by cities and
counties to address climate adaptation and resilieAdee legislatiorexplicitly names Cahdapt as a

source of information to help cities and counties assess local vulnerabilities to climate change. To date,
CatAdapt has been sporadically funded through research grants for system upgrades and incorporation
of new data.Now that the website is operationahe state needs to commit continuous funding to

keep it operating in support of local climate adaptation/hazard mitigation planriiugnding alsas

needed to incorporate data from other sectoes) effortwhich cannot bédundedfrom public goods

charges in the electricity or natural gas programs.

Next Steps

E5.1. Provide peetreviewed data from the Fourth Climate Change Assessment to the public
through CalAdapt 2.0

E5.2. Seek ways to integrate all data and resources fromNhtural Resources Agency
portfolio of Fourth Climate Change Assessment projietts CalAdapt.

E5.3. Support the development of toolsased orthe CalAdapt Application Program Interface
to improveand enhance the capabilities and uses of&ddpt while expanding its user
base

E5.3a. Work with the Government Operations Agency and the California Department of
Technology to help develop a tool that will provide relevant climate data for all
state-owned fadiities to inform management and sustainability

Ongoing Actions
1 TheUC Berkelegeospatial Innovation Facilihas been enhancing Gatlapg and beta-testing
the CalAdapt 2.0 site abeta.catadapt.org
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http://cal-adapt.org/
https://leginfo.legislature.ca.gov/faces/billTextClient.xhtml?bill_id=201520160SB379
http://resources.ca.gov/wp-content/uploads/2017/01/Resources-Research-Portfolio.pdf
http://resources.ca.gov/wp-content/uploads/2017/01/Resources-Research-Portfolio.pdf
http://gif.berkeley.edu/
http://beta.cal-adapt.org/

Recommendation 8: Increase climate resiliency in lomcome and
disadvantaged communities

Senate Bill 35(De Leon) requires the Energy Commission to study barriers to and opportunities for low

income and disadvantaged communities to increase access to energy efficiency and renewable energy
investments and programs. ThewlncomeBarriersStudyfinalized in December 2016commends

thati K S Eléctri€Piogram Investment Charge Program should target 25 percent of technology
RSY2Y&a0GN)I GA2Y YR RSLIX 28YSyld FdzyRAYy3I F2N) aAiSa f2

Next Steps

E6.1. Address equity issuadentified in theLowIncome Barriers Studynd linkefforts
related to its implementation to climate resilience

E6.2. Address programmatic, funding, and financing barriers for energy/water efficiency
retrofits for low-income householdand small businesses

E6.3. Investigate and address environmental justice issuesrad supporting community
solarprojectsfor low-income customers

E6.4. Work to coordinate energyelated programs that target lovincome communities with

broader climate adaptation efforts
E6.4a. Assess opportunities with theepartment of Community Services and
Developmento coordinate on lowincome weatherization and solar program

Ongoing Actions
1 The State is working witlegional climateadaptation collaborativeand other organizations to
ensure that the needs of loimcome and disadvantaged communities are considered.
1 The CEC released thewIncome Barriers Study armdmmited to invest 25percentof Hectric
ProgramInvestmentChargetechnology and deploymeritinds forsitesin disadvantaged
communities.
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https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201520160SB350
http://www.energy.ca.gov/sb350/barriers_report/
http://www.csd.ca.gov/
http://www.csd.ca.gov/
http://arccacalifornia.org/

Land Use and Community Development

In September 2016, the State released a rAulfl S yMi&nt Gommunitiesred Landscapés R 2 OdzY Sy i
that analyzes how development patterns, land conservation and protection, and land management

LINI OGAOSa O2yy S-@incandnunitykhalthf dntirdn@edtal, ahd?egoHomic goals.

&Vibrant Communities and Landscapes Sy @A aA2ya |+ [ FEAF2NYAL 6AGK pn )
strengthened its diversity, grown in prosperity, and protected its natural bounty through detébaral

coordinated policy decisions. This future is dependent on considering climate change impacts in policy
discussions and coordinating state, federal, and local jurisdictions with private landowners and

stakeholders to address these issues. The le®land community development sector is an important

locus for this coordination.

The Land Use and Community Development sectBafieguarding Californaas first introduced in the

package ofmplementation Action PlarldB f S aSR Ay al NOK HamcI | yR Al N
ongoing efforts to comprehensively intege climate change, equity, social, environmental, and

economic concerns in planning, guidance, and policy. 20té Implemetation Action Plarpresented

the ongoing work and planned activities of three state entities leading activities to support resilience
G§KNRdAK fFyR dzasS yR O2YYdzyAide RS@OSt2LISyd L2t AOA
(OPR), the Departmenf Housing and Community Development (HCD), and the Strategic Growth

Council (SGC) are all undertaking approaches that reflect climate change adaptation as they work on

their missions and facilitate implementation of state planning priorities.

OPR, HCDnd SGC, among other state agencies and departments, develop guidance, implement
policies, and administer funding programs that support land use planning and community development
in California. The work of each of these agencies is built on coordinatibmparitners at the state, local,

and federal levels. Integrating hazards, including those related to a changing climate, is an essential
component of these efforts. As climate change exacerbates inland and coastal flooding, wildfires,
droughts, extreme &at and other hazards, state government must partner with communities to make
land use and community development decisions that prioritize @mngn safety and resilience.

Conceptually, strategic growth and compact communities support resilience by ¢pgpople avoid

hazards where possible and cope with those that are unavoidable. By helping to plan for cohesive and
tightly-knit communities, state and local governments can help foster relationships among neighbors
that lead to better outcomes before ardliring shocks to the system. With climate change already
making sudden and prolonged shocks more severe and frequent, Californians will need to rely on each
other more than ever, and community development and land use decisions can contribute to grassroot
resilience. Partnering with communities to make better infrastructure planning and housing
development decisions is a crucial part of smart growth and sustainable development.

Incorporating climate change and environmental justice considerations ihgtaraning activity also
provides an opportunity to build a community of practice around the best approaches to land use
planning and community development. Ultimately, this document helps clarify the vision for how
policies can lead to land use decisi@msl community development that help safeguard California from
the effects of climate change. The seven recommendations described here each represent a key step
for state government to ensure all Californians will live and thrive in resilient communities.
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https://www.arb.ca.gov/cc/scopingplan/meetings/091316/vibrant%20communities.pdf
https://www.arb.ca.gov/cc/scopingplan/meetings/091316/vibrant%20communities.pdf
http://resources.ca.gov/docs/climate/safeguarding/Safeguarding%20California-Implementation%20Action%20Plans.pdf
http://resources.ca.gov/docs/climate/safeguarding/Land%20Use%20and%20Community%20Development%20Sector%20Plan.pdf

Preserving Land for Compact
Communities and Ecological Benefits

Transit -Oriented Housing
for Resilient Communities

In Marin County, 1.5 miles northeast of the Point
Reyes Station and adjacent to the Golden Gate
National Recreation Area, a fourtfeneration

ranching family turned to Marin Agricultural Land
Trust instead of selling to an estate buyé.

$490,050 granyf Hamp FNRY (KS a
Agricultural Land Conservation Program (SALCP) to
the Marin Agricultural Land Trust helped to protect
the ranch through the purchase of an agricultural
conservation easementThe SALCP funds were
generated by Californfaa -add-trade carbon

market and will prevent development on the 33@re
property, which has been owned by the same family
aryO0S i K&unimg CreeRraakes up the
northern boundary of the property and is also a
critical spawning area for the Colsalmon, steelhead
trout, and other aquatic life Surrounded by the
Golden Gate National Recreation Area and MALT

protected Black Mountain Ranch, Gallagher Ranch
joins a continuously protected landscape.

In the central Los Angeles
neighborhood of MacArthur Park,
where metro rail lines converge, the
state invested $5 million to help fund a
five-story, 82unit mixed use affordable
housing development on top of the
Metro Rail Westlake/MacArthur Park
station. Residents will live steps away
from rail connections extending north
to the San Fernando and San Gabriel
valleys, west to Santa Monica, east to
Monte and south all the way to Long
Beach. The project includes a new
elevator to give access tepple with
disabilities and an escalator that
improves access from the east side of
the neighborhood and shortens the
pedestrian trip by two blocks.
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Recomnendation L-1: Develop innovative governance models and public
engagement strategies to engage residents, especially vulnerable communities,
to be sustainable, equitable, and adaptable.

All residents need to be provided with opportunities to effectivaty @enuinely participate in local
planning processes and development decisions. It is essential to ensure that all Californians clearly
understand how they can address their current needs and be included in conversations that anticipate
their future risks To build collective community support for climate adaptation, the State

partnership with local governmentsfirst needs to raise awareness of climate hazards and build
capacities to empower participation of everyone in the decisitaiking process. Ricipatory

community events, trainings, wellased surveys, public workshops, and other events can be used to
engage residents in the community planning process.

It is especially important that partnerships include the most vulnerable communities. Tieeh@ta
made a commitment to protect the most vulnerable communities, and to prioritize resources and
investments to disadvantaged communities. In many cases, these residents still live with the legacy of
poor land use and development plans adopted in pastrs. Th&ffice of Health Equitin the
Department of Public Health uses three steps to make sure that the State engages with and consider
residents living in vulnerable areas. Land aisé planning entities should embrace this approach as
well:
1. Identify communities and neighborhoods that can demonstrate that they are experiencing
disadvantages or burdens, or geographic areas that the state has categoridisddsantaged
and eligibleto receive state resources.
2. Seek out existing communityased organizations and institutions or agencies that focus on
serving or organizing individuals in need to reach out and form collaborative relationships.
3. Collaborate to prioritize needs and develjgint activities aimed at designing and implementing
programs, plans and policies to improve current conditions and anticipated complications.

Next Steps

L-1.1. Highlight and share case studies that demonstrate how the state is partnering with local
governments, stakeholders and community leaders to successfully integrate climate
preparation and readiness concepts into land use planning activities, resulting in
neighborhoods that are engaged and intent on building a healthier and more resilient
environment for its residents.

L-1.2. Require state grantees to incorporate appropriate community engagement strategies,
including identifying and engaging the most vulnerable individuals in a planning or
project area, in all relevant land use planning and communitetigment grant

applications.

L-1.3. Develop and share innovative practices for public engagement in the development of
state grant guidelines, policies, and programs.

L-1.4. Explore opportunities to incorporate resident empowerment, leadership, and deeision

making suclas training programs, guided reviews of plans, neighborhood scans, and
mapping activities as part of residelgd planning.

L-1.5. Assess policy options that reduce local government incentives to approve development
in current and future hazard areas.
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http://www.cdph.ca.gov/programs/pages/ohemain.aspx

OngoingActions

1 SGC engages local governments and diverse segments of neighborhoods and
communitiesby leading extensive public outreach efforts and community workshops in
2NRSNJ (2 3IFGKSNI AyLdzi FyR AyiSaNraGasS €20t L
Transformative Climate Communitiggant program.

1 Community engagement is a scored component of SGC grant programs, including the
Affordable Housing and Sustainable Communiiesit, theSustainable Communities
Grant and Incentive Progrgrand gior grant programs such as rounds 2 and 3 of the
Proposition 84 Sustainability Grants Program

1 The State is investing in social science research on overcoming governance and financing
barriers to climate adaptation in the Fourth Climate Change Assessment, which will help
spur new models that better address the needs of communities pertaining to the
impacts of climate change.

1 The State provides information on funding opportunities famelie change and
adzadlr AylroAtAde ¢2N)] KG®IAEiIFmiaKsdindg Wizdid w S & 2 dzNX
and other publicly available resources, such asAtaptation Clearinghoudeosted as a
LJ- NI  2IftegriatedvCdate Adaptation and Resiliency Program
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http://sgc.ca.gov/Grant-Programs/Transformative-Climate-Communities-Program.html
http://www.sgc.ca.gov/Grant-Programs/AHSC-Program.html
http://www.sgc.ca.gov/Grant-Programs/Sustainable-Communities-Planning-Grants-BP.html
http://www.sgc.ca.gov/Grant-Programs/Sustainable-Communities-Planning-Grants-BP.html
http://water.ca.gov/irwm/grants/p84implementation.cfm
https://fundingwizard.arb.ca.gov/
https://www.opr.ca.gov/s_icarpclearinghouse.php
https://www.opr.ca.gov/s_climateadaptation.php

Recommendation 42: Provide technical support, guidance, and capacity
building to implement climate adaptation initiatives in local and regional
governments and communities.

To advance local adaptation implementation, local governments, tribes, and community groups need
the most upto-date information and knowledge on both clite impacts and solutions. Under the
umbrella of thelntegrated Climate Adaptation and Resiliency Progrdma State of California is
organizing many ongoing initiatives that provide inforroaticase studies, technical and analytical
resources, and support to jurisdictions. This program, which includes an advisory council of local,
regional, and State leaders, will take on the critical task of coordinating these initiatives with local
partners to ensure State resources respond to local needs.

Next Steps
L-2.1. Collect and organize information and outreach for coordinated State, regional, and local
adaptation action through the Integrated Climate Adaptation and Resiliency Program.

L-2.1a. Develop the Adaptabn Clearinghouse to compile and point to adaptation
resources, including best available science and research, local implementation case
studies, policy guidance, and links to funding and analytical resources.

L-2.1b. Work with local jurisdictions and communitiasing state adaptation resources to
ensure that State efforts and investments respond to local information and resource
needs.

L-2.1c. Develop new ways for communities to access technical support in implementing
adaptation practices, prioritizing efforts to proeicdupport to vulnerable
communities.

-2.1d. ! G A f A ISGstaipablé Coé@munities Planning Grant and Incentives Prdgram
build a foundation that facilitates the adoption of best climate planning practices
across the state, focusing particularly on disadvantaged and vulnerable
communities.

L-2.2. Support the update of thédaptation Planning Guid@repared by the California
Emergency Management Agency (now the Office of Emergency Services) and the
Natural Resources Agency, to reflect the best available science, best local adaptation
practices, and current state policy.

L-2.3. Update guidance includedimt wQa DSy S NJ fdocurhehtyn aDedpNaRt@s$ish v S a
to reflect industry practice and norms, case studies and other@gppate content for
use by local governments in developing responses to climate change.

L-2.4. Directly engage disadvantaged communities to participate in the development of state
guidance documents and other resources.

L-2.5. Continue to support the€ivicSparb 2 SN 2 ND& ! YSNA/ 2N1JA LYy AGAL

government capacity to address climate change and land use related challenges in line
with State goals. The initiative places professionals in local governments around the
state to build local capacity and support climate action.

L-2.6. Promote local and regional performance targets for mitigation of the urban heat island
effect and provide technical support for identification and implementation of urban
greening, building and tresportation policies, and programs to achieve it.

L-2.7. Ensure that best available science continues to be available thrGaghdapt.org

38


https://www.opr.ca.gov/s_climateadaptation.php
http://www.sgc.ca.gov/Grant-Programs/SCPGI-Program.html
http://resources.ca.gov/docs/climate/01APG_Planning_for_Adaptive_Communities.pdf
https://www.opr.ca.gov/s_generalplanguidelines.php
http://civicspark.lgc.org/
http://cal-adapt.org/

Ongoing Actions

T

HCD is currently indexing the location of potential future groimtbontext to potential impacts

of climate change for consideration as land use policies are proposed at the state, regional and
local level.

SGC is developing a technical assistance program to support disadvantaged communities and
provide assistance tomable these communities to develop competitive plans and applications
for programs supported by th&reenhouse Gas Reduction Fund

Through the Integrate Climate Adaptation and Resiliency Program, OPR has convened a
Technical Advisory Council tregeks to advance local implementation plans through
coordination and communication.

OPR support€ivicSparka Goverg NQ& ! YSNA/ 2NlJA AYyAGAF GABST a2
State priorities.

OPR is an eafficio board member of thélliance of Regional Collaboratives for Climate
Adaptation helping to connect climatgriorities of major regions in California to State goals,
policy initiatives and program efforts.

TheSustainable Communities Grant and Incentive Progseovides funding for local

governments to develop and implement best practices that can be highlighted and transferred
to jurisdictions around the state.

The Fourth Climate Change Assessment has several ongoing projects that support local
government climateactions through technical assistance, data, and tool development.
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https://www.arb.ca.gov/cc/capandtrade/auctionproceeds/summaryproceedsappropriations.pdf
http://civicspark.lgc.org/
http://arccacalifornia.org/
http://arccacalifornia.org/
http://www.sgc.ca.gov/Grant-Programs/Sustainable-Communities-Planning-Grants-BP.html

Recommendation 13: Coordinate state guidelines and policies to promote
climate resilience and hazard avoidance through local government general
plans, zoning ordinances, subdivision regtibns, and development incentives.

The State supports many aspects of local and regional planning. Integrating climate change
considerations in local planning processes will be an ongoing and iterative process. This
recommendation seeks to provide nesteps for aligning state guidance and local practice for climate
resilience.

In 2015, the State defined a resilient community in its application to the National Disaster Resilience
Competition administered by the U.S. Department of Housing and Ubearlopment:

A resilient community is able to resist and rapidly recover from disasters or other shocks with minimal
outside assistance. Reducing current and future risk is essential to thietongitality, economic well

being, and security of all conunities. By identifying future risk and vulnerabilities, resilient recovery
planning can maximize preparedness, save lives, and bring benefits to a community long after recovery
projects are complete.

This vision for resilient communities drives botigoing actions and next steps to boost resilience for
Californians where they live.

Next Steps
L-3.1. ¢NJF O]l GKS dzliAftATFGA2Y 2F htwQa DSYSNIt t¢fly
how to incorporate climate considerationSénate Bill 379and environmental justice
(Senate Bill 1000n local general ptes.
L-3.1a. Track howSenate Bill 37% realized on the ground through implementation tools
such as zoning codes, grading ordinances, subdivision regulatmrspgment
incentives and other tools.

L-3.2. Support engagement and outreach regarding changes in the California Environmental
Quiality Act guidelines that address letegm environmental impacts of projects.
L-3.3. Develop and adopt guidance for how State agenciessagport local government

efforts on climate change.

L-3.3a. Support locally and regionally consistent adaptation planning via documents such as
regional transportation plans, regional adaptation plans, local general plans, Local
Agency Formation Commission munalipervice reviews and other appropriate
plans and programs.

L-3.4. Ensure guidance across state government agencies addresses the need to consider
climate change.

L-3.4a. Continue to assist makinggional tansportation plang&nd Sustainable
Communities Strategiesompliant with state requirements to incorporate climate
change into all planning, investment, and operations.

L-3.5. Assess opportunities to bdilon the work of theAssembly Bill 280ClimateSafe
Infrastructure Working Group, which will assist in incorporating climate change in all
state infrastricture engineering, in the context &tate building codes and standards

L-3.6. Improve monitoring and evaluation of hazard areas with residential development.
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https://leginfo.legislature.ca.gov/faces/billTextClient.xhtml?bill_id=201520160SB379
https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201520160SB1000
https://leginfo.legislature.ca.gov/faces/billTextClient.xhtml?bill_id=201520160SB379/
http://www.dot.ca.gov/hq/tpp/offices/orip/rtp/
https://www.arb.ca.gov/cc/sb375/sb375.htm
https://www.arb.ca.gov/cc/sb375/sb375.htm
https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201520160AB2800
http://www.bsc.ca.gov/

Ongoing Actions

T
1
1

ht wQ&a ! vy dzl f trackslosthé-frouad pfogiasdtiatlocal governments are making
in the areas of planning and climate action.
Newly updatedSeneral Plan Guidelin@scorporate climate change and environmental justice
throughout the General Planning process.
Thelntegrated Climate Adaptation and Resiliencgd?am especially through its Technical
Advisory Council, provides a collaborative forum for state, regional and local governments to
identify and guide state policy with local climate resilience practice.
o htwQa {iGI G4S ! RI Ljiovides resgurcesttdSslipidit ochK ragimaband
state planning for climate change adaptation.
0 TheSafeguarding Californi@limate Action Team provides an internal State venue to
align State, local, anegional.
TheAlliance for Regional Collaboratives for Climate Adaptgirowides an external, less formal
venue for conversations among state, regional and local entities.
TheCommunity Development Block Grant Prograas been utilized to address pressing
impacts like drought in flexible ways.
TheCommunity DevelopmerBlock Grant Notice of Funding Availabitityeady has been
modified for disaster mitigation, demonstrating an ongoing integration of climate change.
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https://www.opr.ca.gov/docs/2016_APS_final.pdf
https://www.opr.ca.gov/s_generalplanguidelines.php
https://www.opr.ca.gov/s_climateadaptation.php
https://www.opr.ca.gov/s_icarpclearinghouse.php
http://arccacalifornia.org/
http://www.hcd.ca.gov/grants-funding/active-funding/cdbg.shtml
http://www.hcd.ca.gov/grants-funding/nofas.shtml

Recommendation #4: Integrate economic development initiatives with
programs designed to bolster resgince.

Communities can support lortgrm, secure livelihoods for their residents through diverse economic
development and employment opportunities. Business support, skills training programs, and access to
finance can help people and businesses responthtaral disasters and economic challenges linked to
climate change.

Next Steps

L-4.1. Actively identify and catalog opportunities to replicate or sagbeelements of the
Community and Watershed Resilience Progtaing implemented to support postim
Fire recovery and resilience in Tuolumne County. (The Program is funded through a
National Disaster Resilience Competition grant.)

L-4.2. Identify and develop innovative aretjuitable marketbased strategies to support new
approaches for implementing and financing resilience projects in communities and
natural systemsThis includes engaging with the insurance industry and piloting new
methods such as environmental impactdircing or payfor-success approaches.

L42a.2 2NJ (2 AYLX SYSyld GKS NBO2YYSYyRIFIGA2Ya
Wood Products Working Group to address climate resilience and economic
development.

L-4.3. Include metrics to track the progress of grantees in meeting workforce training,

T NP
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Communitieprogram.

L-4.4. Promote workforce training programs that accelerate the creation of green jobs in fields
such as brownfield cleanup and redevelopment, installation and maintenance of green
energy and technologies, energy efficiency weatherizatiod retrofitting, planting and
maintenance of urban forestry and parks, habitat restoration, and sustainable timber
harvesting and biomass utilization.

L-4.5. Look for transferability of elements from tt#B 350 Lovincome Barriers Studp
realize potential synergies between emissions reduction and economic development
initiatives, especially in lowcome communities.

L-4.6. Expand pathways to th€ivicSparksoveNJ/ 2 AddaréCorpdnitiative, California
Conservation Corpsind associated workforce development programs that train and
place Californians in professions that increase climate resilience.

OngoingActions

9 The Natural Resources Agency is collaborating with a broad range of agencies on the
implementation ofSenate Bill 85¢Committee on Budget and Fisdeview) through the
development of recommendations by the Wood Products Working Group, which should lead to
actions that tie economic development and resilience to climate impacts.

1 TheCommunity Development Block Grant Prognaravides investments for economic
development in disadvantaged areas, and HCD has incorporated climate considerations into this
program.

1 HCD is administering over $70 million in funds fromNfagional Disaster Resilience Competition
to be invested in Tuolumne County in partnership with othtates federal, and local partners.

The goal of this program is to support rural economic development and environmental
resilience through community forestry and biomass utilization strategies.
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http://www.hcd.ca.gov/community-development/disaster-recovery-programs/ndrc.shtml
http://sgc.ca.gov/Grant-Programs/Transformative-Climate-Communities-Program.html
http://sgc.ca.gov/Grant-Programs/Transformative-Climate-Communities-Program.html
http://www.energy.ca.gov/sb350/barriers_report/
http://civicspark.lgc.org/
http://www.ccc.ca.gov/Pages/default.aspx
http://www.ccc.ca.gov/Pages/default.aspx
https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201520160SB859
http://www.hcd.ca.gov/grants-funding/active-funding/cdbg.shtml
http://www.hcd.ca.gov/community-development/disaster-recovery-programs/ndrc.shtml

Recommendation 15: Ensure a coordinated and robust strategyimplemented
across State and local governments to address environmental justice issues and
GKS adlFldsSQa Yz2ad @dzZ ySNIo6ftS LRLA I GA2Ya

/I tAYFGS OKFy3aS Aa |t NBFERe FTFFSOGAYI [/ FEAF2NYAL |y
vulnerable populationsThe Governor and Legislature have indicated that protecting vulnerable

populations is a guiding priority in all State climate adaptation plans, projects and investments. The

following activities reflect the ongoing and future efforts tailored to achidiis butcome. Notably,

many of these activities intentionally engage with vulnerable populations as partner stakeholders.

Next Steps
L-5.1. Make equity a key consideration for Stetended research on and assessment of
climate impacts.
L-5.1a. Use regional assessmentsat synthesize best available science as part of
/I TETAFT2NYAI QA C2dzNIIK / fAYIFGS / KFIy3aS | aaSaa
about regionspecific impacts to vulnerable communities.
L-5.2. Work with theOffice of Health Equitin the Department of Public Health to identify key
strategies to link resilience efforts in public health, land use planning, and community
development.

L-5.3. Ensure that vulnerable community members in rural areas are inclird8thte equity
strategies.
L-5.4. Make environmental justice in local planning a key connection to state activities around

climate adaptation.
L-5.4a. Support local implementation of general plan statute requirements on
environmental justice.

L-5.5. Collaborate with foundatios, nonprofits, and community groups to foster greater
engagement with State agencies on policy that can improve equity and grassroots
resilience.

L-5.6. Make equity a key part of best practices dissemination, including the Sustainable

Communities Grant and Inctves Program anthtegrated Climate Adaptation and
Resiliency Program clearinghouse

L-5.7. Pilot the use of health and vulnerability screening tools to complement available tools
for identifying dsadvantaged communities.

Ongoing Actions

1 TheGeneral Plan Guidelinesitline how to meet new requirements for addressing
environmental justice. OPR will conduct workshops throughout tiie $n 2017 and 2018 and
provide ongoing technical support on meeting the new requirements.

1 The Integrated Climate Adaptation and Resiliency Progreamnical Advisory Council and
AdaptationClearinghouse will continue to support discussions, policy development and
resources to continue progress in addressing environmental justice communities.

1 The Department of Public Health is producimginty climate health profilethat compile
demographic and climate risk information as part of@tifornia Building Resilience Against
Climate Effets program.
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http://www.cdph.ca.gov/programs/pages/ohemain.aspx
https://www.opr.ca.gov/s_icarpclearinghouse.php
https://www.opr.ca.gov/s_icarpclearinghouse.php
https://www.opr.ca.gov/s_generalplanguidelines.php
https://www.opr.ca.gov/s_icarpclearinghouse.php
https://www.cdph.ca.gov/programs/Pages/CalBRACE-ClimateHealthProfiles.aspx
https://www.cdph.ca.gov/programs/Pages/CalBRACE.aspx
https://www.cdph.ca.gov/programs/Pages/CalBRACE.aspx

Recommendation 16: Provide financial support to promote infill development,
affordable housing, transHoriented development, smart planning and
conservation to bolster grassroots resilience.

DN} daNR2Ga& NB&AAT ASy Olby toNuHEtaNEhroiiczandlacu® gtréssatzyintodhe Q a
future by building on foundations of trust and familiarity. The State is committed to investments that
reduce vulnerability by incorporating climate risk into community infrastructure planning abehsys

and overcoming community development deficiencies. While other recommendations focus on building
the knowledge and policy base for climate adaptation, this recommendation specifically encourages
smart growth.

Next Steps
L-6.1. Analyze and assemble best ptiaes that empower residents to stay and thrive in their
communities while improving resilience to climate change.
L-6.1a In appropriate programs, use asttisplacement language like that found in the
Affordable Housing and Sustainable Communities Progathat individuals are
not pushed out of climatesafe and supportive neighborhoods.

L-6.2. Explore innovative approaches to finance local adaptation and resilience planning and
projects.
OngoingActions

1 SGC makes ardisplacement strategies one consideration in administering its allocation ef cap
and-trade dollars for the Affordable Housing and Sustainable Communities Program.
1 The State has many ongoing grant programs that support the goalssatttommendation,
including:
0 The Affordable Housing and Sustainable Communities Pro(B&e)
The Transformative Climate Communities Prog(&@C)
The Urban Greening Grant ProgréNatural Resources Agency)
The Urban and Community Forestry Grant Progf@aL FIRE)
The Sustainable Agricultural Land Conservation Progndnich provides funding for
conserving prime agriculturdands to support compact development and sustainable
communities (SGC/Department of Conservation)

O O oo
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http://www.sgc.ca.gov/Grant-Programs/AHSC-Program.html
http://www.sgc.ca.gov/Grant-Programs/AHSC-Program.html
http://sgc.ca.gov/Grant-Programs/Transformative-Climate-Communities-Program.html
http://resources.ca.gov/grants/urban-greening/
http://www.fire.ca.gov/resource_mgt/resource_mgt_urbanforestry
http://www.conservation.ca.gov/dlrp/SALCP/Pages/SALCP_forms.aspx

Public Health

The task of public health is to promote and protect the health of communities where they live, work and
play. While a doctor focuses prarily on treating individuals who are sick, the public health profession
looks at the population level and concentrates on preventing people from becoming sick or injured in
the first place. From conducting scientific research and monitoring diseasesitating the public and
developing public policy that supports healthy behaviors and environments, the field of public health
works to assure the conditions in which people can be healthy.

Climate change threatens public health, as it involves moreemédrheat and other severe weather

events, frequent wildfires, and droughts, a decline in air quality, and increases in allergens and
communicable and other diseases. Climate change also threatens the basic human life support systems

¢ our water, air qualy, food, shelter, and security. The resulting human health impacts are varied and

include increases in the risk and occurrence of asthma, allergies and other respiratory ailments,
cardiovascular disease, vectoorne diseases, mental health impacts, awihflicts and migrations,

malnutrition, injuries, and heatelated illness and death. Climate change threatens the health and well
0SAY3 2F JFEAT2NYALFQa RAGSNES LRLIA FGA2y 2F ySI NI
advancing health eqy.

The individuals most vulnerable to the health impacts of climate change live in the same communities
that experience health inequities, which are systemic differences in health status that are preventable.
This includes lovincome families, some comumities of color, people with existing health conditions

such as chronic diseases and mental health problems, children and seniors, people experiencing
homelessness, outdoor workers (i.e. those involved in construction, landscaping, oil and gas extraction)
and farmers, immigrants (especially those with undocumented status), tribal nations, and isolated
people.

People experiencing health inequities face additional challenges, as they are likely to have fewer
resources to prepare for, adapt to and recoveanirthe health effects of climate change, whether that

be sudden storms, fires, or changes to crop viability. The capacity for resilience in the face of climate
change is significantly driven by living conditions and the forces that shape them (inclwditiy,w

education, housing, transportation, environmental quality) and access to resources and services, such as
health care, healthy foods and safe spaces for physical activity. Thus, strategies such as alleviating
poverty, improving living conditions,dreasing access to opportunity, and reducing health and social
inequities will result in more climateesilient communities.
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|dentifying Public Health Challenges in Every One of

Cali forniads 58 Counti es

Climate change will put the health of Californians at risk in ways that vary by geography and
economic circumstances. Working together, the federal Centers for Disease Control and the
Department of Public Health Office of Health Equity estimatetindisdangers and particular
@dzf YSNIFroAftAGASAE Ay SFEOK 2F [/ FEATFT2NWKALI Qa p-
Californians Building Resilience Against Climate Effects.

The countyspecific CalBRACE reports show, for example, that within 70 years, some parts of
County will experience wildfire risk at four times the current level. Eastern Imperial County c:
expect on average 18 to 20 additional heat waves (five @urtsve days over 100 degrees
Fahrenheit) by 2100. In the same time frame in Los Angeles County, an additional 45 percen
the land will be vulnerable to floods so severe the annual chance of occurrenge-it00. And

in Humboldt County, home to sonuf the wettest places in California, rainfall is expected to
decline by five to seven inches on average each year by 2050.

CalBRACE charted vulnerabilities, too. By 2100 in Alameda County, for example, the numbe
people at risk of inundation by a @§ear flood is expected to rise from 10,600 to approximately
96,000. In Kern County, nearly 49,000 residents work outdoor, at risk of heat illness, and 11
percent of households lack air conditioning. In Lake and Mendocino counties, 17 percent of
adultsreport having been diagnosed with asthma, and nearly half of all adults report one more
chronic health condition including heart disease, severe mental stress or high blood pressure.
Localized assessments like these support local adaptation to climateeh
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